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In studying the distribution of eneral vegetation, 

as these are a matter of simple and geaeral record, and 
widespread observations of them have been made for 
many yeam throughout the country. Many of these 
records obtained by the Weather Bureau extend over 
such a period of years and are so thoroughly reliable 
that one is warranted in using them as a basis for con- 
clusions as to the distribution of plants. 

The principal climatic factors which have to do with 
the occurrence of types of vegetation are precipitation 
and temperature for, with B sudden change in either 

ecologists generally are interested in t I e climatic factors, 
The construction of- this chart is shown graphically in 
Figure 1, being a series of concentric circles, which are 
used in this case to indicat.e the precipitation in amounts 
of 0.50 of an inch. In  order to represent the months, 
12 radii are drawn in, equally spaced, and the months 
arranged clockwise. The precipitation is then plotted 
by months out from the center on these radii and then 
connected together, forming an irregular, 12-sided 
polygon. 

As is shown in the right-hand chart in Figure 1, the 
temperature chart is made up in a similar fashion, 
using each circle as a 5' interval, and with 20' as the 
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element the types change markedly. Generally speak- 
ing, ecologists are concerned with the length of the grow- 
ing season, precipitation during the growing season, and 
maximum and minimum temperatures. 

The length of the growing season is of importance 
because it decides whether a given species will be able 
to ripen and mature its fruits upon which its ability to 
reproduce depends. Upon the preci itation available 
durin the growipg season depends t % e rate of growth 

mature fruit. Maximum and minimum temperatures 
also become limiting factors when the tern eratures 

is important when it induces wilting because of too 
rapid transpiration, and the latter when it interferes 
with growth as in the case of frost damage. 

In  order to arrange the Weather Bureau data for com- 
parative andysis, it has been found convenient to 
develop a chart which combines simplicity with use. 

and t % e ability of the plant to survive long enough to 

become excessively high or excessively low. T E e former 

-center. On this series of circles the tem erature is 
lotted, forming a second irregular-shape8 polygon. 

khen  temperatures are below 20°, it is neicessary to 
plot the points below the center, rather than above it, 
in order to  complete the figure. As the growing season 
begins and ends at about 40°, and the best plant growth 
is made at a temperat'ure of about 60°, the two circles 
representing those temperatures are made slightly 
heavier to make them stand out more rominently as an 

of the temperature polygon crosses the 40' line are 
assumed to be the beginning and end of the growing 
season. By drawing a line out from the center to cross 
the intersection of these lines, the growin aeason is 

this 
point on the first circle the precipitation is then divided 
into that occurring in the two seasons; that falling 
during the dormant period then can be set off from 
the rest by crosshatching the latter. 

aid in reading the chart. The points w E ere the perimeter 

separated from the dormant period. By potting f 
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Thus in studying the two charts-one of temperature 
and one of precipitation-we see at once that the bulk of 
the reci itation occurs during the 
The LtriEution durin this season is re atively uniform 
from month to montf. There is sufficient late winter 
recipitation to form a surplus available when growth 

Eegins in the spring. There is probably snowfall to cover 
the soil, thereb ameliorating the soil temperature to 

the growing season lasts about six months durin which 
the average temperature is about 55' or 60°, wkle the 
winters are severe, especially during December and 
January. There is a small spread in the range of annual 
temperature, and the mean annual temperature-roughly 
the center of the polygon-is about 42'. 

To have two figures to deal with is rather awkward 
and entails considerable work, so that it has proved both 
feasible and practicable to unite them, as shown in F' 
2, 3, and 4, by superimposing the temperature p o F z  
upon that of precipitation. In order to keep t ese 
separate, the precipitation occurring during the growin 
season is cross hatched in order to daerentiate it. If 
then becomes easy to separate the desired factors in the 
comparison of any two climates. 

Elgure 2 shows these climatographs for a few stations 
in southern California and indicates the uses which can be 
made of them. By a little stud of many such figures as 

between stations; how the temperature chart contracts, 

$owing 

some extent. d rom the second chart it is evident that 

shown in Figure 3, it is possibe s to see the gradations 

the precipitation chart increases, the development of 
the owing season, the distribution of the preeclpitation. 

climate, one can soon select the essential characteristics 
of the different localities and some of the limiting factors 
controlling distribution. 
In compiling these data, it has been found that the 

ordinary 3 by 5 library card offers the best op ortunity 
of com aring stations. The charta usually gt nicely 

preci itation is tremendous, and in such cases the amounts 

brings out the precipitation and tem erature data better 
than the one color, and obviates t ?l e necessity for so 
much crosshatching. Much more data can be put on 
these charts, making the division one of 10-day periods 
instead of months and, instead of mean temperatures, 
it is possible to use the mean maximum and mean 
minimum temperatures. The back of the cards offers 
an opportunity to make such notations as are desired, or 
to enumerate particular features about the station, such 
as its location, elevation, character of crops grown, 
prominent v etation, prokimity of bodies of water, 
and other s J a r  information. 

The use of this form of chart is not confined to the 
representation of temperature or precipitation alone, 
as it has been used also with humidity, pressure, evaportL- 
tion, and other phenomena that one might desire to 
compare on a monthly basis. 

Wit i? the correlation of the native vegetation mth  each 

upon t 1 ese, except some stations where the winter 

can f e written upon the radii. The use of two colors 

T H E  USE OF CHARTS AND GRAPHS IN T H E  STUDY OF CL1MATE.l 

By VERNA B. FLANDER0. 

[Clark University, W-ter, m., A m ,  1922.1 

When I h t  studied types of climate, I did so by 
steadfastly gazing at columns of figures for a given sta- 
tion and then reading a meager description in the text. 
No thought of comparison or contrast with my own 
environment occurred to me, few human responses to 
climate were su ested, and, altogether, no very dehite 

Perha s this was just as well, since was later to approach 

One of the greatest helps toward visualizing and under- 
standing climatic data is the use of graphs and charts. 
I have chosen a number of contrasting t es of climate 

information can be gained from two t es of representa- 

hasty glance at the amompan di arm reveals much 

actually construct the charts himself and will experiment 
a hs he finds most helpful. The knowledge 

neede , t e care re uired, the interest in seein how "it" 
is comiyout, and%nally the interpretation o the prod- 
uct-all ead to a new and absorbing interest in the 
subject. 

for each station in so far as figures could be ound: 
(1) Location, (2) elevation, (3) sunshine record, (4) 
winddirection record, (5)  average monthl relative 
humidity (8 a.m. and 12 m. readings average), 6) average 

9 mental picture 9 o the different t es remained with me. 

the su \ ject from a much more interesting angle. 

from our own country and shall try to s P ow how much 

tion-the climatic chart (Goode) an 9p climograph. A 

of value, but the student wil 9"gT find a ded help if he will 

with f% 7 

7 date 
On the climatic charta is shown the follo 

- 
I Theaismbmltted in couraeon climeticenvironments, Clark Summer School, Warceb 

ter. Maan.. bumst. 1p11. . ~~ 

* h e  ch'&?hS %&red to are drawn on the w e l l - k u m  Owde bsse climetlc chart 
No. 80. Lsck of prevents the roductlon of all of therm, but we have com- 
Mncd the ecurentla%tures of four of%m M) 88 to glve a WOBS section of the United 
S t s t a  about Iatltude 10 N. and prwent It In ne. 1. The cllmographs appear in llg. 
&-ED. 

monthly rainfall and total for year, (7) average 
monthl ytemperatures and year1 averagea. 

additional data such as (1) average monthly and yearly 
vapor pressure (8 a. m. and 8 p. m. read aver- 

average. 
It is of interest just here to note that all this informa- 

tion can be obtained from two ublications of the United 

WEATHEB. REVIEW SUPPLEMENT 6. They are available 
in some of our lar er schools and libraries. 

The chart for s e w  York (fig. 1) shows the city's 
moderate, evenly distributed rainfall, the fairly large 
ran e of temperature, moderately high relative humidity, 

all evidences of our littoral t e of climate in middle 

a low temperature? W h y  is the relative humidity 
highest in winter? W h y  do revailing winds in June 
and July come from the sout 5: west? Account for the 
evenness of the rainfall distribution-stimulate thought 
and investigation and direct the pupil's study of the 
charts. 

Savannah exhibits in its summer rainfall an almost 
monsoon tendency. How can we account for the con- 
siderable rainfall m winter? Why has it a smaller range 
of temperature than New York? Why has it a greater 

'%ntinentJ influences show in St. Louis's chart (fig. 1) 
in the increased range of tem erature and the early 
summer maximum of rainfai Williston ie mom 
markedly continental in a higher iatitude. 

These fiT urea are entered in full on the i ack of each chart mt 

aged), (2) average monthly wind velocity an T yearly 

States Weather Bureau-B u6: etin W and MONTHLY 

an B the delayed maximum and minimum temperatures- 

latitudes. Such questions as- % y has February such 

e of tem erature than Los Angeles? 


